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Filing Date: March 1, 1999 

Title: OXYGEN PLASMA TREATMENT FOR NITRIDE SURFACE TO REDUCE PHOTO FOOTING 



Please add the following new claims: 



21 . (New\ A method for reducing profile distortion in wafer fabrication without roughening 
a semiconducto r subst rate surface, comprising: 

provf^iM ^semiconductor substrate comprising a film comprising silicon-nitride; 

treating the film in a vacuum of about 3.0-6.5 Torr, for a time of about 10 seconds to 
about 5 minutes, ana in an atmosphere free of argon comprising oxygen plasma as the gas 
present in the greates\ concentration wherein the oxygen plasma flow rate is at least about 300 
seem oxygen and the aWosphere renders the substrate resistant to profile distortion and 
roughening to make a treated substrate; 

applying a resist tathe treated substrate; and 

patterning the resist) 



22. (New) The method of claim 21 and further including exposing oxygen gas to an energy 
source generating about 150-900watts in order to make the oxygen plasma. 



oxygen gas to an energy source that is RF energy. 

25. (New) The method of claim 21 wherem the oxygen plasma is made by an exposure of 
oxygen gas to an energy source that is microwave energy. 

26. (New) The method of claim 21 wherein thWeduced profile distortion is footing. 

27. (New) The method of claim 21 wherein the reduced profile distortion is undercutting. 
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23. (New) The method of claim ^21 wherein the oxygen plasma is made by electromagnetic ^ 
excitation of oxygen gas by electrodes^that are about 400 to 600 mils apart. jg> 

24. (New) The method of claim 21 wherein the oxygen plasma is made by an exposure of f 
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28. (New\ The method of claim 1 and further including removing the resist from the silicon 
nitride film with reduced profile distortion. 



29. (New) The method of claim 21 wherein the oxygen flow rate is not greater than about 
2000 seem. 

30. (New) The method of claim 21 and further comprising adding an inert gas to the oxygen 
gas. 



3 1 . (New) A method for reducing profile distortion in substrate fabrication without 
roughening a semiconductorvsubstrate surface, comprising: 



providing a semiconductor substrate comprising a film comprising silicon-nitride; 

treating the film in a vadium of about 3.0-6.5 Torr, for a time of about 10 seconds to 
about 5 minutes, and in an atmosphere free of argon comprising oxygen plasma as the gas 
present in the greatest concentratio^i wherein the oxygen plasma flow rate is at least about 300 
seem oxygen and the atmosphere readers the substrate resistant to profile distortion and 
roughening to make a treated substrate; ^ 

applying a resist to the treated substrate; and S 



patterning the resist 



32. (New) The method of claim 3 land further including exposing oxygen gas to an energy 
source generating about 150-900 watts in ordbr to make the oxygen plasma. 
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33. (New) The method of claim 3 1 wherein^the oxygen plasma is made by electromagnetic Q 
excitation of oxygen gas by electrodes that are about 400 to 600 mils apart. «< 



34. (New) The method of claim 3 1 wherein the ipxygen plasma is made by an exposure of 
oxygen gas to an energy source that is RF energy. 
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35. (New The method of claim 3 1 wherein the oxygen plasma is made by an exposure of 
oxygen gas to\n energy source that is microwave energy. 

36. (New) TheViethod of claim 3 1 wherein the reduced profile distortion is footing. 

37. (New) The metnpd of claim 31 wherein the reduced profile distortion is undercutting. 

38. (New) The method of claim 31 and further including removing the resist from the silicon 
nitride film with reduced profil^istortion. 

39. (New) The method of clain^ 3 1 wherein the oxygen flow rate is not greater than about 
2000 seem. 



40. (New) The method of claim 3 1 an^ further comprising adding an inert gas to the oxygen 
gas. 
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Claims 1-3 and 5-11 and 21-40. as of December 9, 2002 (Date of Response to First 
Office Action after RCE). ^^^^ 

1 . (Amended) A method for reducing profile distortion in semiconductor fabrication 
without roughening a semiconductor substrate surface, comprising: 

providing a semiconductor substrate comprising a film comprising silicon-nitride; 

treating theSfilm in a vacuum of about 3.0-6.5 Torr, for a time of about 10 seconds to 
about 5 minutes, and na an atmosphere free of argon comprising oxygen plasma as the gas 
present in the greatest concentration wherein the oxygen plasma flow rate is at least about 300 
seem oxygen and the atmosphere renders the substrate resistant to profile distortion and 
roughening to make a treated substrate; 

applying a resist to the treated substrate; and 

patterning the resist. \^ 

2. The metftod of claim 1 and further including exposing oxygen gas to an energy source 
generating about 15^-900 watts in order to make the oxygen plasma. 

3. The method of claim 2 wherein the oxygen plasma is made by electromagnetic excitation 
of oxygen gas by electrodes xhat are about 400 to 600 mils apart. 

5. The method of claim 2 wherein the oxygen plasma is made by an exposure of oxygen gas 
to an energy source that is RF enerey. 
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6. The n^thod of claim 2 wherein the oxygen plasma is made by an exposure of oxygen gas 
to an energy source that is microwave energy. 

7. The method o\f claim 1 wherein the reduced profile distortion is footing. 

8. The method of clatoi 1 wherein the reduced profile distortion is undercutting. 

9. The method of claim l\and further including removing the resist from the silicon nitride 
film with reduced profile distortion. 

10. The method of claim 1 wherein the oxygen flow rate is not greater than about 2000 seem. 

11. The method of claim 1 and further comprising adding an inert gas to the oxygen gas. 

21 . (New) A metnod for reducing profile distortion in wafer fabrication without roughening 
a semiconductor substratk surface, comprising: 

providing a semiconductor substrate comprising a film comprising silicon-nitride; 

treating the film in a vacuum of about 3.0-6.5 Torr, for a time of about 10 seconds to 
about 5 minutes, and in an atmosphere free of argon comprising oxygen plasma as the gas 
present in the greatest concentration, wherein the oxygen plasma flow rate is at least about 300 
seem oxygen and the atmosphere renaers the substrate resistant to profile distortion and 
roughening to make a treated substrate; 

applying a resist to the treated subs^ate; and 

patterning the resist. 

22. (New) The method of claim 21 and further including exposing oxygen gas to an energy 
source generating about 150-900 watts in order to make the oxygen plasma. 
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23. \ (New) The method of claim 21 wherein the oxygen plasma is made by electromagnetic 
excitafkm of oxygen gas by electrodes that are about 400 to 600 mils apart. 

24. (New) The method of claim 21 wherein the oxygen plasma is made by an exposure of 
oxygen gas to. an energy source that is RF energy. 

25. (New) The method of claim 21 wherein the oxygen plasma is made by an exposure of 
oxygen gas to an energy source that is microwave energy. 

26. (New) The method of claim 21 wherein the reduced profile distortion is footing. 

27. (New) The method of claim 21 wherein the reduced profile distortion is undercutting. 



28. (New) The method of cl^im 1 and further including removing the resist from the silicon 
nitride film with reduced profile distortion. 



29. (New) The method of claim 2J wherein the oxygen flow rate is not greater than about 
2000 seem. \ 

30. (New) The method of claim 21 an&further comprising adding an inert gas to the oxygen 
gas. \ 

3 1 . (New) A method for reducing profile distortion in substrate fabrication without 
roughening a semiconductor substrate surface, comprising: 

providing a semiconductor substrate comprising a film comprising silicon-nitride; 

treating the film in a vacuum of about 3.0-6.5 Tcmt, for a time of about 10 seconds to 
about 5 minutes, and in an atmosphere free of argon comprising oxygen plasma as the gas 
present in the greatest concentration wherein the oxygen plasma flow rate is at least about 300 
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seem oxygen and the atmosphere renders the substrate resistant to profile distortion and 
rougntoing to make a treated substrate; 

allying a resist to the treated substrate; and 

patterning the resist 

32. (New) The method of claim 3 land further including exposing oxygen gas to an energy 
source generating about 150-900 watts in order to make the oxygen plasma. 

33. (New) The metnod of claim 3 1 wherein the oxygen plasma is made by electromagnetic 
excitation of oxygen gas by\electrodes that are about 400 to 600 mils apart. 

34. (New) The method of claim 3 1 wherein the oxygen plasma is made by an exposure of 
oxygen gas to an energy source that\is RF energy. 



35. (New) The method of claim 31 \^herein the oxygen plasma is made by an exposure of 
oxygen gas to an energy source that is microwave energy. 

36. (New) The method of claim 31 wherein the reduced profile distortion is footing. 

37. (New) The method of claim 31 wherein the reduced profile distortion is undercutting. 

38. (New) The method of claim 31 and further including removing the resist from the silicon 
nitride film with reduced profile distortion. \ 

39. (New) The method of claim 3 1 wherein the oxygen flowVate is not greater than about 
2000 seem. \ 
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40. 
gas. 



Jew) The method of claim 31 and further comprising adding an inert gas to the oxygen 
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